Nanosilver suppresses growth and induces oxidative damage to DNA in Caenorhabditis elegans.
Studies on the effects of nanomaterial exposure in mammals are limited, and new methods for rapid risk assessment of nanomaterials are urgently required. The utility of Caenorhabditis elegans cultured in axenic liquid media was evaluated as an alternative in vivo model for the purpose of screening nanomaterials for toxic effects. Spherical silver nanoparticles of 10 nm diameter (10nmAg) were used as a test material, and ionic silver from silver acetate as a positive control. Silver uptake and localization, larval growth, morphology and DNA damage were utilized as endpoints for toxicity evaluation. Confocal reflection analysis indicated that 10nmAg localized to the lumen and tissues of the digestive tract of C. elegans. 10nmAg at 10 µg ml(-1) reduced the growth of C. elegans larvae, and induced oxidative damage to DNA as measured by 8-OH guanine levels. Consistent with previously published studies using mammalian models, ionic silver suppressed growth in C. elegans larvae to a greater extent than 10nmAg. Our data suggest that medium-throughput growth screening and DNA damage analysis along with morphology assessments in C. elegans could together provide powerful tools for rapid toxicity screening of nanomaterials.